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(54) BRANCHING FILTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make impedance 
outside a passing band of each filter sufficiently large 
without necessitating impedance matching or with simple 
structure by constituting two surface acoustic wave band 
pass filters by connecting resonators in the shape of 
plural stage ladders. 

SOLUTION: The surface acoustic wave filters F1 , F2 are 
constituted of a serial resonator Rso and a parallel 
resonator Rp as the resonators in the shape of one pair 
of terminals with a comb-line electrode and a reflector. 
The serial resonators Rso is inserted on the side of 
common connection points (a), (b) with the surface 
acoustic wave filter F2 in parallel with the surface 
acoustic wave filter F1 . This circuit structure is similar for 

the surface acoustic wave filter F2 and each of the surface acoustic wave filters F1 , F2 is 
constituted by connecting the required number of combinations of each of the serial resonator 
Rso and the parallel resonator Rp with a series. Relation of f 1 <f2 is satisfied by mutually 
different band center frequencies f1 , f2 of the surface acoustic wave filters F1 , F2 here. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A common signal terminal and the parallel resonance machine which 
consists of the series resonance machine and 1 terminal pair form resonator 
which consist of a 1 terminal pair form resonator are connected to two or more 
step series. The 1st surface acoustic wave band-pass filter by which two 
terminals of an input side were connected to said common signal terminal, and 
two terminals of an output side were connected to the 1st signal terminal, The 
parallel resonance machine which consists of the series resonance machine and 
1 terminal pair form resonator which consist of a 1 terminal pair form resonator is 
connected to two or more step series. The 2nd surface acoustic wave band-pass 
filter by which two terminals of an input side were connected to said common 
signal terminal, and two terminals of an output side were connected to the 2nd 
signal terminal, **** and the center frequency of said 1st surface acoustic wave 
band-pass filter is smaller than the center frequency of said 2nd surface acoustic 
wave band-pass filter. The splitter characterized by for the first rank of said 1st 
surface acoustic wave band-pass filter consisting of series resonance machines 
when it sees from said common terminal side, and the first rank of said 2nd 
surface acoustic wave band-pass filter consisting of series resonance machines 
when it sees from said common terminal side. 

[Claim 2] The splitter characterized by preparing an inductance matching circuit 



among 2 terminals of said input side of said 2nd surface acoustic wave band- 
pass filter in a splitter according to claim 1. 

[Claim 3] It is the splitter characterized by forming said matching circuit of either 
of the combination of an inductance or an inductance, and a capacitor in a splitter 
according to claim 2. 

[Claim 4] A common signal terminal and the parallel resonance machine which 
consists of the series resonance machine and 1 terminal pair form resonator 
which consist of a 1 terminal pair form resonator are connected to two or more 
step series. The 1st surface acoustic wave band-pass filter by which two 
terminals of an input side were connected to said common signal terminal, and 
two terminals of an output side were connected to the 1st signal terminal, The 
parallel resonance machine which consists of the series resonance machine and 
1 terminal pair form resonator which consist of a 1 terminal pair form resonator is 
connected to two or more step series. The 2nd surface acoustic wave band-pass 
filter by which two terminals of an input side were connected to said common 
signal terminal, and two terminals of an output side were connected to the 2nd 
signal terminal, **** and the center frequency of said 1st surface acoustic wave 
band-pass filter is smaller than the center frequency of said 2nd surface acoustic 
wave band-pass filter. When it sees from said common terminal side, the first 
rank of said 1st surface acoustic wave band-pass filter consists of series 
resonance machines. The splitter characterized by for the first rank of said 2nd 
surface acoustic wave band-pass filter consisting of parallel resonance machines 
when it sees from said common terminal side, and establishing the track for 
phase rotation among 2 terminals of said input side of said 2nd surface acoustic 
wave band-pass filter. 

[Claim 5] The splitter characterized by forming said track for phase rotation of an 
inductance in a splitter according to claim 4. 

[Claim 6] The splitter characterized by the periods of the electrode finger of a 
parallel resonance machine differing, respectively in the series resonance 
machine and other series resonance machine lists of the first rank in said 2nd 



surface acoustic wave band-pass filter in a splitter according to claim 1 or 4 while 
the periods of the electrode finger of said parallel resonance machine differ, 
respectively in the series resonance machine and other series resonance 
machine lists of the first rank in said 1st surface acoustic wave band-pass filter. 
[Claim 7] The splitter characterized by carrying out in a splitter according to claim 
1 or 4 to whether a logarithm is made [ many ] compared with said other parallel 
resonance machines about at least one among said parallel resonance machines 
in said 2nd surface acoustic wave band-pass filter, or opening length is enlarged. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a splitter and relates to the splitter 
using the surface acoustic wave filter constituted by the detail with a surface 
acoustic wave resonator more. 

[0002] In recent years, development of a land mobile radiotelephone, a cellular 
phone, etc. is furthered, and the splitter for performing branching or insertion of a 
transceiver signal is used for such small communication equipment. From the 



request of the miniaturization of configuration, and high-performance-izing, a 
miniaturization and high performance-ization are requested also from the 
component part of a splitter, and, recently, many filters which used the surface 
acoustic element are used. The band-pass filter is put in practical use as a 
surface acoustic wave filter, it can be divided roughly into a transversal form and 
a resonator form, and this invention relates to the splitter which used the 
resonator form filter. 
[0003] 

[Description of the Prior Art] The general configuration of a splitter is shown in 
drawing 26 . As shown in drawing 26 , parallel connection of the surface acoustic 
wave filters F1 and F2 is carried out by making the common nodes a and b into a 
common feature at the common signal terminal TO, and, as for each surface 
acoustic wave filters F1 and F2, it has the signal terminals T1 and T2, 
respectively. As the surface acoustic wave filters F1 and F2 are shown in 
drawing 27 , with the surface acoustic wave filters F1 and F2, it is separated 
spectrally according to a frequency and the signal which has band center 
frequency f1 and f2 which is different in **, respectively, and was inputted from 
the common signal terminal TO is outputted from the signal terminals T1 and T2. 
Or only the surface acoustic wave filter F2 is passed, and the signal inputted 
from the common signal terminal TO is outputted from the signal terminal T2, or 
the signal inputted from the signal terminal T1 is outputted to the common signal 
terminal TO through the surface acoustic wave filter F1 again. 
[0004] In such a splitter, the surface acoustic wave filters F1 and F2 need to be 
maintained by the same property, and must not have the change on a property 
by carrying out parallel connection in the back before being constituted as a 
splitter. 

[0005] In drawing 26 , the impedance which saw the characteristic impedance of 
a circuit from the common signal terminal TO side when the impedance of Z1 and 
the surface acoustic wave filters F1 and F2 was set to Z2 and Z3, respectively is 
expressed like the following (1) type. 



[0006] 

[Equation 1] 
_ Z 2 • Z 3 

Z '~ Z 2 +2, 

It needs to be set to Z1=Z2 in order for the filter shape of the surface acoustic 
wave filter F1 to turn into the same property as configuration before of a splitter. 
For that purpose, the following (2) types which transformed (1) type, [0007] 
[Equation 2] 

z z * 

1 (Z 2 /Z, ) +1 

"I 1 - =0©±#^ Z 1 =Z 2 ,\Z 3 = «> ... (2) 

(Zi = Z 2 *0) 

since - it must be Z3=infinity so that it may understand. 

[0008] Similarly, in order for the filter shape of the surface acoustic wave filter F2 
to fulfill the same conditions, it is (3) types and [0009]. 

[Equation 3] 

z z 3 

1+<Z,/Z3> 

-J 2 - =O0££. Z, =Z 3 .\z 2 =oo :» (3) 

(Z, -Z 3 ^0) 

since ~ it must be Z2=infinity so that it may understand. 
[0010] However, the impedance of the surface acoustic wave filters F1 and F2 
which constitute the surface acoustic wave filters F1 and F2 has the property to 
change with frequency dependent, i.e., a frequency, as shown in drawing 28 . 
Therefore, the impedance characteristic to the frequency of each surface 
acoustic wave filters F1 and F2 which fulfill the above-mentioned conditions 
needs to become a far big value from the impedance Z1 of the whole circuit in 
the rejection band region which has a value near the impedance Z1 of the whole 
circuit in the own (for example, surface acoustic wave filter F1) passband of a 



filter, and turns into a passband of the filter (for example, surface acoustic wave 
filter F2) of another side. 

[001 1] To such a request, the conventional transversal mold filter does not fulfill 
required conditions, as shown in drawing 27 . In order to satisfy the condition, an 
impedance matching circuit is needed for each surface acoustic wave filters F1 
and F2. 

[0012] Conventionally, the circuit which performs phase rotation according to L 
(inductance), the circuit which performs phase rotation by C (capacitor) 
component, or track length, and performs phase rotation by LC component was 
used for this impedance matching circuit, and it had become complicated circuitry. 
[0013] Moreover, although the barrier property of the surface acoustic wave filter 
F2 of another side in the passband of one surface acoustic wave filter F1 , i.e., 
the magnitude of attenuation, needed to be enlarged as much as possible as 
mentioned above in order to fully employ the property of each surface acoustic 
wave filters F1 and F2 when constituting a splitter efficiently therefore, the 
configuration which makes a filter multistage was adopted in the former. 
[0014] 

[Problem(s) to be Solved by the Invention] In the conventional transversal filter, 
when it is going to realize phase rotation for fulfilling the conditions on a splitter 
configuration using L and C component, since the rotation of phase rotation is 
large, there is a problem which causes property degradation of each filter. 
Consequently, the improvement of the impedance characteristic to the own 
frequency of a filter is needed. 

[0015] Furthermore, since multistage-ization of the filter aiming at an 
improvement of a barrier property has the problem to which enlargement of a 
chip size is invited and the manufacture yield also worsens with the increment in 
an insertion loss, it is necessary to acquire a desired property with a small 
element number as much as possible. 

[0016] The purpose of this invention is to offer the splitter which can secure a 
desired property with the simplification of the configuration of a filter. 



[0017] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, invention according to claim 1 As shown in drawing 1 , a common 
signal terminal and the parallel resonance machine which consists of the series 
resonance machine and 1 terminal pair form resonator which consist of a 1 
terminal pair form resonator are connected to two or more step series. The 1st 
surface acoustic wave band-pass filter by which two terminals of an input side 
were connected to said common signal terminal, and two terminals of an output 
side were connected to the 1st signal terminal, The parallel resonance machine 
which consists of the series resonance machine and 1 terminal pair form 
resonator which consist of a 1 terminal pair form resonator is connected to two or 
more step series. The 2nd surface acoustic wave band-pass filter by which two 
terminals of an input side were connected to said common signal terminal, and 
two terminals of an output side were connected to the 2nd signal terminal, **** 
and the center frequency of said 1st surface acoustic wave band-pass filter is 
smaller than the center frequency of said 2nd surface acoustic wave band-pass 
filter. When it sees from said common terminal side, the first rank of said 1st 
surface acoustic wave band-pass filter consists of series resonance machines, 
and when it sees from said common terminal side, the first rank of said 2nd 
surface acoustic wave band-pass filter consists of series resonance machines. 
[0018] Therefore, since the 1st and 2nd surface acoustic wave band-pass filters 
are constituted [ both ] by connecting a resonator to two or more steps ladder 
molds, also when two surface acoustic wave band-pass filters constitute a splitter, 
it becomes possible for an impedance matching circuit to enlarge the impedance 
in the outside of the passband of each surface acoustic wave band-pass filter 
enough with needlessness or a very easy configuration. 

[0019] Moreover, when it sees from a common terminal side, while being able to 
take adjustment with an external circuit easily about a passband by constituting 
both the first rank of the 1st and 2nd surface acoustic wave band-pass filters with 
the series resonance vessel, the impedance outside a passband can be enlarged 



enough. 

[0020] In order to solve the above-mentioned technical problem, invention 
according to claim 2 is constituted in a splitter according to claim 1 so that an 
inductance matching circuit may be prepared among 2 terminals of said input 
side of said 2nd surface acoustic wave band-pass filter, as shown in drawing 3 . 
[0021] Therefore, a configuration required as a splitter can be obtained with a 
simple configuration. 

[0022] In order to solve the above-mentioned technical problem, as invention 
according to claim 3 is shown in drawing 3 and drawing 5 , in a splitter according 
to claim 2, said matching circuit is formed of either of the combination of an 
inductance or an inductance, and a capacitor. 

[0023] therefore, an impedance matching circuit can be constituted from few 
elements, and easy in the configuration as a splitter - and it can miniaturize. 
[0024] In order to solve the above-mentioned technical problem, invention 
according to claim 4 As shown in drawing 7 , a common signal terminal and the 
parallel resonance machine which consists of the series resonance machine and 
1 terminal pair form resonator which consist of a 1 terminal pair form resonator 
are connected to two or more step series. The 1st surface acoustic wave band- 
pass filter by which two terminals of an input side were connected to said 
common signal terminal, and two terminals of an output side were connected to 
the 1st signal terminal, The parallel resonance machine which consists of the 
series resonance machine and 1 terminal pair form resonator which consist of a 
1 terminal pair form resonator is connected to two or more step series. The 2nd 
surface acoustic wave band-pass filter by which two terminals of an input side 
were connected to said common signal terminal, and two terminals of an output 
side were connected to the 2nd signal terminal, **** and the center frequency of 
said 1st surface acoustic wave band-pass filter is smaller than the center 
frequency of said 2nd surface acoustic wave band-pass filter. When it sees from 
said common terminal side, the first rank of said 1st surface acoustic wave band- 
pass filter consists of series resonance machines. When it sees from said 



common terminal side, the first rank of said 2nd surface acoustic wave band- 
pass filter consists of parallel resonance machines, and establishes the track for 
phase rotation among 2 terminals of said input side of said 2nd surface acoustic 
wave band-pass filter. 

[0025] Therefore, since the 1st and 2nd surface acoustic wave band-pass filters 
are constituted [ both ] by connecting a resonator to two or more steps ladder 
molds, also when two surface acoustic wave band-pass filters constitute a splitter, 
it becomes possible for an impedance matching circuit to enlarge the impedance 
in the outside of the passband of each surface acoustic wave band-pass filter 
enough with needlessness or a very easy configuration. 
[0026] Moreover, since the track for phase rotation acts as an impedance 
matching circuit, also when a parallel resonance machine is in the common 
signal terminal side of the 2nd surface acoustic wave filter, an impedance 
matching circuit can be constituted only from very few impedance elements, a 
required property is secured, and the miniaturization of a splitter is attained. 
[0027] In order to solve the above-mentioned technical problem, as invention 
according to claim 5 is shown in drawing 7 , in a splitter according to claim 4, said 
track for phase rotation is formed of an inductance. 
[0028] Therefore, an impedance matching circuit can be constituted from a 
simpler configuration, a required property is secured, and the miniaturization of a 
splitter is attained. 

[0029] In order to solve the above-mentioned technical problem, invention 
according to claim 6 As shown in drawing 14 , while the periods of the electrode 
finger of said parallel resonance machine differ in a splitter according to claim 1 
or 4, respectively in the series resonance machine and other series resonance 
machine lists of the first rank in said 1st surface acoustic wave band-pass filter It 
is constituted so that the periods of the electrode finger of a parallel resonance 
machine may differ, respectively in the series resonance machine and other 
series resonance machine lists of the first rank in said 2nd surface acoustic wave 
band-pass filter. 



[0030] Therefore, since antiresonant frequency of one surface acoustic wave 
band-pass filter can be made into near the passband of the surface acoustic 
wave band-pass filter of another side, the magnitude of attenuation of a cutoff 
band is effectively controllable. 

[0031] In order to solve the above-mentioned technical problem, invention 
according to claim 7 carries out in a splitter according to claim 1 or 4 to whether 
compared with said other parallel resonance machines, a logarithm is made 
[ many ] about at least one among said parallel resonance machines in said 2nd 
surface acoustic wave band-pass filter, or opening length is enlarged, as shown 
in drawing 20 thru/or drawing 24 . 

[0032] Therefore, the cutoff band magnitude of attenuation of the 2nd surface 

acoustic wave band-pass filter is effectively controllable. 

[0033] 

[Embodiment of the Invention] Next, the operation gestalt of this invention is 
explained based on a drawing. 

[0034] [I] The 1st operation gestalt of this invention is shown in 1st operation 
gestalt drawing 1 . The surface acoustic wave filters F1 and F2 are connected to 
the common signal terminal TO through the common nodes a and b at 
juxtaposition, and the signal terminals T1 and T2 are drawn from each surface 
acoustic wave filters F1 and F2 according to the individual, respectively. 
[0035] The surface acoustic wave filters F1 and F2 consist of a series resonance 
machine RS 0 which is a 1 terminal pair form resonator which has a radial fin 
type electrode and a reflector, and a parallel resonance machine RP. 
[0036] The series resonance machine RS 0 is inserted in the common node a 
and b side with the surface acoustic wave filter F2 in parallel with the surface 
acoustic wave filter F1 . that is, when it sees from the common signal terminal TO 
side, the series resonance machine RS 0 is positioned in the resonator of the first 
rank. This circuitry is the same also about the surface acoustic wave filter F2. It 
connects with series and the combination of each series resonance machine RS 
0 and the parallel resonance machine RP constitutes each surface acoustic wave 



filters F1 and F2 only for a required number of stages. 

[0037] The surface acoustic wave filters F1 and F2 have mutually different band 
center frequency, the band center frequency f2 of 887 [MHz] and the surface 
acoustic wave filter F2 is set as 932 [MHz], and the band center frequency f1 of 
the surface acoustic wave filter F1 has relation of f1 <f2. 
[0038] The series resonance machines RSO and RS and the parallel resonance 
machines RPO and RP are formed with the aluminum-2%Cu electrode material 
for example, on LT (lithium tantalate) substrate. 

[0039] Thus, the Smith chart of the surface acoustic wave filter F1 at the time of 
using the series resonance machine RS 0 for a circuit connection side with the 
filter of another side and the surface acoustic wave filter F2 is shown in drawing 
2 . In drawing 2 , the field of P is a signal passband, A is an attenuation band by 
the side of low frequency, and B is an attenuation band by the side of high 
frequency. The characteristic impedance of a circuit is 50 [omega] and this 
drawing 2 shows taking a value with the big impedance of the attenuation bands 
A and B to this. This means satisfying the impedance characteristic of each 
required band-pass filter, when it constitutes a splitter. 
[0040] [II] As stated to the 2nd operation gestalt point, between the surface 
acoustic wave filter F1 and the surface acoustic wave filter F2 Since the surface 
acoustic wave filter F1 has a high impedance in the passband frequency of the 
surface acoustic wave filter F2 in the case of the property as there is relation of 
f1<f2 and each band-pass filter shows to drawing 4 , To the surface acoustic 
wave filter F1 side, the impedance matching circuit M is unnecessary, and the 
same property as the case of the surface acoustic wave filter F2 of being 
independent is acquired. 

[0041] On the other hand, in the attenuation band A by the side of the low 
frequency of the surface acoustic wave filter F2, it does not become a high 
impedance but there is possibility of a do stroke. Then, the impedance matching 
circuit M for forming a high impedance in the attenuation band A by the side of 
low frequency is needed. 



[0042] The gestalt which inserted the impedance matching circuit M for forming 
the attenuation band A by the side of the low frequency of the above-mentioned 
surface acoustic wave filter F2 into a high impedance is shown in drawing 3 . 
[0043] As shown in drawing 3 , the impedance matching circuit M intervenes 
between the surface acoustic wave filter F2 and the common nodes a and b. The 
impedance matching circuit M consists of L for phase rotation (inductance) which 
is a high impedance element. Specifically, inductances L are 6 [nH] extent. 
Moreover, an inductance L is formed of metal striplines, such as gold, a tungsten 
(W), and copper (Cu), on a glass epoxy group plate or a ceramic substrate. In 
addition, in the case of a glass epoxy group plate, striplines are line breadth 0.5 
[mm] and die-length 1 1 [mm] extent, and, in the case of a ceramic substrate, can 
be realized with line breadth 0.2 [mm] and die-length 6 [mm] extent. 
[0044] Thus, a phase can be rotated in the direction of the arrow head of drawing 
4 , and high impedance-ization by the side of the attenuation band A by the side 
of the low frequency of the surface acoustic wave filter F2 can be attained so that 
the surface acoustic wave filter F2 may compare and understand drawing 2 (the 
1st operation gestalt) and drawing 4 (this operation gestalt) by inserting the 
inductance L1 piece easy impedance matching circuit M. Since having inserted 
the series resonance machine RS 0 and an interval can attain high impedance- 
ization in a cutoff band, they can obtain an impedance characteristic required as 
a splitter, and can maintain the same property as the case where each surface 
acoustic wave filters F1 and F2 are independently existed after the configuration 
of a splitter. And with an inductance L, since the impedance matching circuit M is 
good, the miniaturization of it is attained. 

[0045] [III] The 3rd operation gestalt of this invention is shown in 3rd operation 
gestalt drawing 5 . This operation gestalt indicates the gestalt which inserted the 
capacitor C for amending the phase rotation of the inductance L for phase 
rotation in the 2nd operation gestalt ( drawing 3 ) in the serial between the series 
resonance machine RS 0 of the surface acoustic wave filter F2, and the 
inductance L. 



[0046] That is, in the phase rotation by the inductance L, since proper impedance 
matching may be unable to be taken, as shown in the Smith chart of drawing 6 , 
first, a phase is rotated in the direction of an arrow head by Capacitor C, and, 
subsequently phase rotation is carried out with an inductance L. 
[0047] Thus, by having used the series resonance machine RS 0, the easy 
impedance matching circuit M of an inductance L and the capacitor C for phase 
rotation amendment is sufficient, therefore a splitter can be miniaturized, holding 
a property required as a splitter. 

[0048] [IV] The 4th operation gestalt is shown in 4th operation gestalt drawing 7 . 
This operation gestalt is a gestalt which inserted the series resonance machine 
RS 0 in the circuit connection side with surface acoustic wave filter F<SUB>2 of 
the surface acoustic wave filter F1, and inserted the parallel resonance machine 
RP 0 in the circuit connection side with the surface acoustic wave filter F1 of the 
surface acoustic wave filter F2, and inserted the track S for phase rotation in the 
surface acoustic wave filter F2 and the serial. 

[0049] Thus, high impedance-ization by the side of the attenuation band B by the 
side of the high frequency of the surface acoustic wave filter F1 can be attained 
also by inserting the series resonance machine RS 0 only in the surface acoustic 
wave filter F1 side. In this case, the resonator of the first rank of the surface 
acoustic wave filter F2 is the parallel resonance machine RP 0 in parallel with the 
common signal terminal TO, and does not serve as a high impedance in the 
attenuation band A by the side of low frequency (field equivalent to the passband 
of F1). So, with this operation gestalt, the track S for phase rotation is inserted in 
the surface acoustic wave filter F2 at the serial. 

[0050] The direction of the phase rotation on this track S for serial phase rotation 
serves as a case of the 2nd operation gestalt ( drawing 3 , drawing 4 R> 4) the 
circumference of reverse, as shown in drawing 8 , but as shown in drawing 9 , 
adjustment is taken by this phase rotation by the value with the proper 
impedance of the surface acoustic wave filter F2. In the case of the glass epoxy 
group plate, in the case of 25 [mm] extent and a ceramic substrate, the die length 



of the track S for phase rotation in this case was 16 [mm] extent. 
[0051] Also in this case, the impedance matching circuit M can be constituted 
from a serial inductance L, and a miniaturization is attained with maintenance of 
a predetermined splitter property. 

[0052] As another mode of this operation gestalt, moreover, between the series 
resonance machine RS 0 of a band-pass filter F1 , and Nodes a and b As the 
inductance L as a high impedance element is shown in drawing 3 , are good for 
juxtaposition also as a configuration to connect. Further For example, it is clear 
from old explanation that it is good between an inductance L and the series 
resonance machine RS 0 like drawing 5 also as a configuration which inserts 
Capacitor C at a serial. 

[0053] Moreover, although band center frequency f1 of a band-pass filter F1 was 
set to 887 [MHz] and the band center frequency f2 of a band-pass filter F2 was 
illustrated as 932 [MHz] with the above operation gestalt, this invention is not 
limited to these frequency allocation or a concrete numeric value, and the band 
center frequency f1 and f2 of each filters F1 and F2 can be set as any value. 
[0054] [V] The reference gestalt which starts this invention at reference gestalt 
drawing 10 - drawing 13 is shown. This reference gestalt is the cutoff band of the 
surface acoustic wave filters F1 and F2 by adjusting the number of the series 
resonance machines RS0 and RS and the parallel resonance machines RP, and 
the gestalt which can control the magnitude of attenuation in the band equivalent 
to a mutual passband is indicated. 

[0055] The point which parallel connection of the surface acoustic wave filter F1 
and the surface acoustic wave filter F2 of each other is carried out through the 
common nodes a and b, and constitutes a splitter is the same as each above- 
mentioned operation gestalt. For example, please refer to drawing 1 or drawing 
26 . The internal configurations of the surface acoustic wave filter F1 and the 
surface acoustic wave filter F2 differ. 

[0056] that is, the surface acoustic wave filter F1 is shown in drawing 10 R> 0 -- 
as - the first rank - the series resonance machine RS 0 - placing - several [ of 



a series resonance machine ] - several [ of a NRS> parallel resonance 
machine ] ~ the circuit is constituted with relation as NRP. Thus, by considering 
as NRS>NRP, as shown in drawing 11 , the magnitude of attenuation of a large 
next door, therefore Band B increases [ the impedance of the attenuation band B 
by the side of the high frequency of the surface acoustic wave filter F1 ]. 
[0057] On the other hand, although the surface acoustic wave filter F2 puts the 
series resonance machine RS 0 on the first rank as shown in drawing 12 , as for 
the surface acoustic wave filter F1, the relation of the number of a series 
resonance machine and parallel resonance machines is reverse like NRS<=NRP. 
Thus, by considering as NRS<=NRP, as shown in drawing 13 , the signal of the 
attenuation band A by the side of a large next door, therefore low frequency is 
controlled for the impedance of the attenuation band A by the side of the low 
frequency of the surface acoustic wave filter F2, and the magnitude of 
attenuation increases. 

[0058] When the surface acoustic wave filter F1 and the surface acoustic wave 
filter F2 with the above property are combined, the property in the passage field 
and cut off region which are crossed mutually becomes good, and a property 
required as a splitter is maintained. 

[0059] [VI] The 5th operation gestalt is shown in 5th operation gestalt drawing 14 
- drawing 16 . This operation gestalt controls the magnitude of attenuation of a 
cutoff band by changing the period of the electrode finger of the series resonance 
machine RS 0 of one surface acoustic wave filter F1 , the series resonance 
machine RS, and the parallel resonance machine RP (modification), and setting 
up antiresonant frequency near the passband of the surface acoustic wave filter 
F2 of another side. That is, it uses that the through put of a signal declines in 
antiresonant frequency. 

[0060] With the gestalt of drawing 14 and drawing 15 , the period of the electrode 
finger of the series resonance machine RS 0 with which 4.42 [mum], the parallel 
resonance machine RP 0, and the parallel resonance machine RP carried out 
4.60 [mum] and antiresonant frequency near [ other ] the filter (F2) in the period 



of the electrode finger of the series resonance machine RS 0 of the surface 
acoustic wave filter F1 and the series resonance machine RS is 4.30 [mum]. In 
the case of the surface acoustic wave filter F2, as shown in drawing 16 and 
drawing 17 , it is 4.16 [mum], 4.3 [mum], and 4.42 [mum], respectively. 
[0061] in this case - although the surface acoustic wave filter F1 is satisfactory - 
the surface acoustic wave filter F2 - since a component impedance shifts from 
the characteristic impedance of a circuit in a passband frequency if independent, 
property degradation of an insertion loss etc. increasing takes place, but since 
the inductance L which is the impedance matching circuit M is inserted as shown 
in drawing 18 , a property improves ( drawing 19 ). 

[0062] [VII] The 6th operation gestalt is shown in 6th operation gestalt drawing 
20 . This operation gestalt is a gestalt which sets up the resonance frequency of 
the parallel resonance machine RP near the passband of the surface acoustic 
wave filter F1 as an approach of controlling the inhibition zone magnitude of 
attenuation of the surface acoustic wave filter F2. This is realizable by making 
[ many ] a logarithm compared with the parallel resonance machine of others at 
least one of the parallel resonance machines RP which constitute the filter, 
enlarging opening length, or performing the both. In this case, the period of an 
electrode finger is fixed and good. Drawing 20 R> 0 shows change of the 
magnitude of attenuation at the time of changing the property of the parallel 
resonance machine RP. 

[0063] The example of an experiment of this operation gestalt is shown in 
drawing 21 - drawing 24 . drawing 21 - opening length 80[mu of the parallel 
resonance machine RP - m]200 pairs of examples and drawing 22 are [ in the 
opening length 160 [mum] / 200 pairs of examples and drawing 24 of 150 pairs of 
examples and drawing 23 ] 150 pairs of examples in the opening length 80 
[mum] at the opening length 160 [mum]. An improvement of a cutoff band is 
found for all. 

[0064] As mentioned above, according to each operation gestalt and reference 
gestalt of this invention, the filter shape at the time of the surface acoustic wave 



filter F1 and F2 independent one can be maintained after constituting a splitter, 
and the example is shown in drawing 25 (a) - (d). The property of the surface 
acoustic wave filter F1 when drawing 25 (a) connects the independent property 
of the surface acoustic wave filter F1 and ** (b) connects the independent 
property of the surface acoustic wave filter F2 and ** (c) as a splitter, and ** (d) 
are the examples of a property of the surface acoustic wave filter F2. 
[0065] 

[Effect of the Invention] As explained above, since the 1st and 2nd surface 
acoustic wave band-pass filters are constituted [ both ] by connecting a resonator 
to two or more steps ladder molds, according to invention according to claim 1 
Also when two surface acoustic wave band-pass filters constitute a splitter, it 
becomes possible for an impedance matching circuit to enlarge the impedance in 
the outside of the passband of each surface acoustic wave band-pass filter 
enough with needlessness or a very easy configuration. 

[0066] Moreover, when it sees from a common terminal side, while being able to 
take adjustment with an external circuit easily about a passband by constituting 
both the first rank of the' 1st and 2nd surface acoustic wave band-pass filters with 
the series resonance vessel, the impedance outside a passband can be enlarged 
enough. 

[0067] Therefore, the circuitry as a splitter can be simplified and it becomes 
possible to hold a required property and to miniaturize. 
[0068] According to invention according to claim 2, since the inductance 
matching circuit is prepared among 2 terminals of the input side of the 2nd 
surface acoustic wave band-pass filter in addition to the effect of the invention 
according to claim 1, a configuration required as a splitter can be obtained with a 
simple configuration. 

[0069] according to invention according to claim 3 - an effect of the invention 
according to claim 2 - in addition, an impedance matching circuit can be 
constituted from few elements, and easy in the configuration as a splitter, since a 
matching circuit is formed of either of the combination of an inductance or an 



inductance, and a capacitor - and it can miniaturize. 

[0070] According to invention according to claim 4, since the 1st and 2nd surface 
acoustic wave band-pass filters are constituted [ both ] by connecting a resonator 
to two or more steps ladder molds Also when two surface acoustic wave band- 
pass filters constitute a splitter, it becomes possible for an impedance matching 
circuit to enlarge the impedance in the outside of the passband of each surface 
acoustic wave band-pass filter enough with needlessness or a very easy 
configuration. 

[0071] Moreover, since the track for phase rotation acts as an impedance 
matching circuit, also when a parallel resonance machine is in the common 
signal terminal side of the 2nd surface acoustic wave filter, an impedance 
matching circuit can be constituted only from very few impedance elements, a 
required property is secured, and the miniaturization of a splitter is attained. 
[0072] Therefore, the circuitry as a splitter can be simplified and it becomes 
possible to hold a required property and to miniaturize. 
[0073] According to invention according to claim 5, since the track for phase 
rotation is formed of an inductance in addition to an effect of the invention 
according to claim 4, an impedance matching circuit can be constituted from a 
simpler configuration, a required property is secured, and the miniaturization of a 
splitter is attained. 

[0074] According to invention according to claim 6, since antiresonant frequency 
of one surface acoustic wave band-pass filter can be made into near the 
passband of the surface acoustic wave band-pass filter of another side in 
addition to an effect of the invention according to claim 1 or 4, the magnitude of 
attenuation of a cutoff band is effectively controllable. 
[0075] Since it is carried out [ according to invention according to claim 7 ] to 
whether a logarithm is made [ many ] compared with other parallel resonance 
machines about at least one among the parallel resonance machines in the 2nd 
surface acoustic wave band-pass filter, or opening length is enlarged in addition 
to an effect of the invention according to claim 1 or 4, the cutoff band magnitude 



of attenuation of the 2nd surface acoustic wave band-pass filter is effectively 
controllable. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the representative circuit schematic of the splitter in which the 
1st operation gestalt of this invention is shown. 
[Drawing 2] It is the Smith chart of the filter in the 1st operation gestalt. 
[Drawing 3] It is the representative circuit schematic of the splitter in which the 
2nd operation gestalt of this invention is shown. 

[Drawing 4] It is the Smith chart of the filter F2 in the 2nd operation gestalt. 
[Drawing 5] It is the representative circuit schematic of the splitter in which the 
3rd operation gestalt of this invention is shown. 

[Drawing 6] It is the Smith chart of the filter F2 of the 3rd operation gestalt. 
[Drawing 7] It is the representative circuit schematic of the splitter in which the 
4th operation gestalt of this invention is shown. 

[Drawing 8] It is the Smith chart of the filter F2 of the 4th operation gestalt. 
[Drawing 9] It is the Smith chart which shows the situation of phase rotation of 



the filter F2 of the 4th operation gestalt. 

[Drawing 10] It is the representative circuit schematic showing the configuration 
of the filter F1 in the reference gestalt of this invention. 

[Drawing 1 1] It is the circuit diagram showing the filter shape of the filter F1 in the 
reference gestalt of this invention. 

[Drawing 12] It is the representative circuit schematic showing the configuration 
of the filter F2 in the reference gestalt of this invention. 

[Drawing 13] It is drawing showing the filter shape of the filter F2 in the reference 
gestalt of this invention. 

[Drawing 14] It is the representative circuit schematic showing the configuration 
of the filter F1 in the 5th operation gestalt of this invention. 
[Drawing 15] It is drawing showing the filter shape of the filter F1 in the 5th 
operation gestalt of this invention. 

[Drawing 16] It is the representative circuit schematic showing the configuration 
of the filter F2 in the 5th operation gestalt of this invention. 
[Drawing 17] It is drawing showing the filter shape of the filter F2 in the 5th 
operation gestalt of this invention. 

[Drawing 18] It is the representative circuit schematic showing the gestalt which 
added the impedance matching circuit in the filter F2 in the 5th operation gestalt 
of this invention. 

[Drawing 19] It is drawing showing the filter shape at the time of constituting the 

filter F2 in the 5th operation gestalt of this invention in a splitter. 

[Drawing 20] It is the property Fig. showing the situation of migration of the 

resonance point in the 6th operation gestalt of this invention. 

[Drawing 21] It is the filter shape Fig. showing the example of the 6th operation 

gestalt of this invention. 

[Drawing 22] It is the filter shape Fig. showing the example of the 6th operation 
gestalt of this invention. 

[Drawing 23] It is the filter shape Fig. showing the example of the 6th operation 
gestalt of this invention. 



[Drawing 24] It is the filter shape Fig. showing the example of the 6th operation 
gestalt of this invention. 

[Drawing 25] It is the filter shape Fig. showing the effectiveness of each operation 
gestalt of this invention, and a reference gestalt. 

[Drawing 26] It is the block diagram showing the configuration of the conventional 
common splitter. 

[Drawing 27] It is the property Fig. of each filter of a splitter. 

[Drawing 28] It is the Smith chart of the conventional transversal filter. 

[Description of Notations] 

a, b - Common node 

f1 - Band center frequency 

f2 -- Band center frequency 

Ih and Ic signal line 

F1 - Surface acoustic wave filter 

F2 - Surface acoustic wave filter 

C - Capacitance 

L Inductance 

M - Impedance matching circuit 
RSO Series resonance machine 
RS - Series resonance machine 
RPO - Parallel resonance machine 
RP - Parallel resonance machine 
TO - Common signal terminal 
T1 Signal terminal 
T2 - Signal terminal 
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